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Torsion of exophytic liver focal nodular hyperplasia (FNH) is a previously undescribed cause of acute
abdominal pain in children. We report two cases of torsion of exophytic focal nodular hyperplasia
causing acute abdominal pain successfully treated with surgical resection.
 2014 The Authors. Published by Elsevier Inc. All rights reserved.Focal nodular hyperplasia (FNH) is the second most common
benign tumor in the adult population. It is foundmost commonly in
women of 30e50 years of age [1,2]. In children, it is less common
and usually diagnosed between 2 and 5 years of age [3]. Approxi-
mately 80% of all FNH cases in children are asymptomatic and
require no treatment regardless of the size when the diagnosis is
ﬁrmly established [4]. We describe two cases of severe acute
epigastric abdominal pain in children caused by torsion of exo-
phytic FNH that resolved with resection.1. Case report
1.1. Case 1
A 7 year-old boy presented with a 5-day history of severe
epigastric abdominal pain, fever, and tachycardia. His pain began
abruptly and was constant. His fever and tachycardia developed
after the ﬁrst day of pain. His mother was able to describe the exactBY-NC-ND license (http://
e@imail.org (J. Lee).
Published by Elsevier Inc. All righminute his pain began and he had never had a similar pain before.
He was initially seen at an outside hospital where a computed
tomography (CT) scan of the abdomen identiﬁed a mass
(4.8  3.0  3.6 cm) near the caudate lobe of the liver with mass
effect on the lesser curvature of the stomach (Fig. 1).
Given the symptoms and radiographic evidence of mass effect,
the patient underwent an exploratory laparotomy. After dividing
the gastrocolic ligament and entering the lesser sac, we found a
solid mass in the lesser sac pushing anteriorly into the pars ﬂaccida
of the lesser curve of the stomach. The mass was attached to the
caudate lobe via a pedunculated stalk that had twisted at least 360.
The mass was ischemic and there was surrounding inﬂammation.
We mobilized the mass by dividing the torsed stalk near the
caudate lobe.
His postoperative course was uncomplicated. He tolerated a
regular diet and his pain resolved. He was discharged to home on
postoperative day 2. Pathology conﬁrmed the mass to be infarcted
focal nodular hyperplasia (Figs. 2 and 3).1.2. Case 2
A 13 year-old girl presented with a 3-day history of severe
epigastric abdominal pain. Her pain began abruptly and wasts reserved.
Fig. 1. Coronal CT image through mid-abdomen shows an oval mass between the
contrast-ﬁlled stomach and left lobe of liver.
Fig. 3. Trichrome stain showing expended and ﬁbrotic portal region with multiple
blood vessels.
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the pain began and she had never had this pain before. She was
initially evaluated at an outside hospital where a CTof the abdomen
identiﬁed a mass (3.1  4.1  5.5 cm) near the caudate lobe with
mass effect on the lesser curvature of the stomach (Fig. 4). Ultra-
sound was obtained due to possible cystic component of the mass,
and it conﬁrmed a well-circumscribed solid mass adjacent to the
left lobe of the liver (Fig. 5). She was referred for evaluation and
underwent an exploratory laparotomy.
After dividing the gastrocolic ligament and entering the lesser
sac, we found a solid mass in the lesser sac pushing anteriorly into
the pars ﬂaccida of the lesser curve of the stomach. The mass was
attached to the caudate lobe via a pedunculated stalk that hadFig. 2. H&E stain showing ﬁbrotic portal region with abnormally thick artery, occa-
sional bile ducts, and mixed inﬂammatory inﬁltrate.twisted at least 360. The mass was ischemic and there was sur-
rounding inﬂammation. We mobilized the mass by dividing the
torsed stalk near the caudate lobe.
Her postoperative course was uncomplicated. She tolerated a
regular diet and her pain resolved. She was discharged to home on
postoperative day 2. Pathology conﬁrmed the mass to be infarcted
focal nodular hyperplasia (Figs. 6 and 7).2. Discussion
Themanagement of asymptomatic FNH is usually non-operative
with radiologic and clinical monitoring. Symptomatic lesions can beFig. 4. Coronal CT image through mid-abdomen shows an oval mass projecting to the
left of the left hepatic lobe.
Fig. 5. Sonographic image shows the mass (outlined by cursors). Its appearance by
ultrasound is similar to normal liver.
Fig. 6. Gross bisected specimen showing diffuse hemorrhagic necrosis with a central
stellate-shaped scar.
Fig. 7. H&E stain showing irregular ﬁbrous thickening with abnormal blood vessels in a
background of hemorrhagic necrosis.
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Atypical presentation of FNHmay include with exophytic extension
causing gastric outlet obstruction [5] or compression of the sur-
rounding vasculature [6]. FNH can also originate from an accessory
lobe presenting as colicky abdominal pain and vomiting [7]. In one
study, exophytic growth or distortion of the hepatic contour was
seen in 32% of the cases [8].
We have identiﬁed two cases where torsion of exophytic FNH
caused severe acute epigastric pain in pediatric patients. Surgical
exploration proved to be diagnostic and therapeutic in both cases.
Complete surgical resection appears to be safe and effective.
Potentially malignant tumor deterred us from initial diagnostic
laparoscopy, but the suitability of the laparoscopic approach has
been well described in the literature. Both cases described were
followed up with uneventful one-month postoperative visits. Giventhat recurrence after surgical resection has been estimated to be
13% at 29e48 months, we recommend long-term follow up [2].
It is important to pathologically distinguish between FNH and
liver cell adenoma since both may have similar clinical presenta-
tion. FNH usually has stellate-central scar with bile ducts and
central vein, while liver cell adenoma lacks portal triad and central
vein.
Our ﬁndings highlight potential for exophytic FNH to cause se-
vere acute epigastric abdominal pain when torsion occurs.Support
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